Shock Compression Induced Hot Spots In Energetic Material Detected By Thermal Imaging Microscopy by Chen, Ming-Wei
SHOCK COMPRESSION INDUCED HOT SPOTS IN ENERGETIC MATERIAL DETECTED BY THERMAL IMAG-
ING MICROSCOPY
MING-WEI CHEN, DANA DLOTT, Department of Chemistry, University of Illinois at Urbana-Champaign,
Urbana, IL, USA.
The chemical reaction of powder energetic material is of great interest in energy and pyrotechnic applications since
the high reaction temperature. Under the shock compression, the chemical reaction appears in the sub-microsecond to
microsecond time scale, and releases a large amount of energy. Experimental and theoretical research progresses have
been made in the past decade, in order to characterize the process under the shock compression. However, the knowledge
of energy release and temperature change of this procedure is still limited, due to the difficulties of detecting technologies.
We have constructed a thermal imaging microscopy apparatus, and studied the temperature change in energetic materials
under the long-wavelength infrared (LWIR) and ultrasound exposure.ab Additionally, the real-time detection of the local-
ized heating and energy concentration in composite material is capable with our thermal imaging microscopy apparatus.
Recently, this apparatus is combined with our laser driven flyer plate systemc to provide a lab-scale source of shock com-
pression to energetic material. A fast temperature increase of thermite particulars induced by the shock compression is
directly observed by thermal imaging with 15-20 m spatial resolution. Temperature change during the shock loading
is evaluated to be at the order of 109K=s, through the direct measurement of mid-wavelength infrared (MWIR) emission
intensity change. We observe preliminary results to confirm the hot spots appear with shock compression on energetic
crystals, and will discuss the data and analysis in further detail.
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